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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an electronic part mounting machine 
part management system capable of grasping the number of remaining parts and 
the planned production number and capable of preliminarily announcing part 
shortage time and part type change time. 

SOLUTION: A computer 15 which has inputted, in advance, data including types 
of parts mounted on a manufactured print board 20, the number of used parts, 
the number of initial parts of each supply cassette 3 and the like is provided. A 
received board detection sensor 9, a discharged board detection sensor 8, a bar 
code discriminating the kind of a board and the like which are provided on an 
electronic part mounting machine automatically mounting electronic parts on a 
print board are connected to the computer 15, thereby realtime transmitting 
signals and data. The computer 15 precisely grasps the number of parts ./ 
remaining in respective cassettes 3 and the remaining production number of 
boards and preliminarily announces part shortage time and part type change 
time based on the previously inputted data and the signals and data from various 
sensors. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Corresponding to various printed circuit boards, two or more kinds of electronic parts according to each printed circuit 
board are taken out from each part article feed zone. In the parts control system which performs management of said electronic 
parts in the electronic-parts mounting machine mounted in this printed circuit board using a computer said computer The 
distinction result of a substrate distinction means to distinguish the class of said printed circuit board included in said 
electronic-parts mounting machine. In acceptance of this printed circuit board, the detection result of a substrate detection 
means to detect discharge, and a list Production planning in said electronic-parts mounting machine inputted into this computer 
in advance, Components information mounted for every printed circuit board kind, such as a class of electronic parts, and the 
number, And the parts control system of the electronic-parts mounting machine characterized by calculating the number of the 
remaining components of each part article feed zone, and the remaining plan burst size of said printed circuit board at the time 
of ** based on each data, such as the number of components in early stages of each part article feed zone. 
[Claim 2] Said computer The detection result of said substrate detection means, the number of the remaining components of 
said each part article feed zone, It is based on the data of a halt of the remaining plan burst size of said printed circuit board and 
said electronic-parts mounting machine, and operation. Time amount until it measures the mounting time amount per sheet for 
every printed circuit board and said each part article feed zone becomes empty, And the parts control system of the electronic- 
parts mounting machine according to claim 1 characterized by calculating time amount until it reaches the plan burst size of said 
printed circuit board, and performing a components piece time-of-day preliminary announcement and a model change time-of- 
day preliminary announcement 

[Claim 3] The parts control system of the electronic-parts mounting machine according to claim 1 or 2 characterized by 
transmitting the result calculated by said computer to computer and handy data terminal of a components warehouse or an 
operator by LAN or wireless. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the parts control system of the electronic-parts mounting machine which 
enabled it to carry out a parts replacement and a model change to a detail smoothly more about the parts control system of an 
electronic-parts mounting machine. 
[0002] 

[Description of the Prior Art] Drawing 7 is an outline block diagram for explaining an example of the parts control system of the 
conventional electronic-parts mounting machine which mounts electronic parts in a printed circuit board. One among drawing 7 
The electronic-parts mounting section and 2 a components adsorption nozzle and 3 A components feed zone (following and 
components supply cassette) and 4 The bar code of the components fitting location corresponding to each supply cassette 3 
and 5 The automatic- control section of an electronic-parts mounting machine and 6 a components supply block and 7 The 
printed circuit board to which, as for a supply block rail and 20, the bar code is given, and 30 The bar code which has given the 
components reel which has electronic parts, and 31 to the components reel 30, and 40 As for an optical interface and 42, a 
computer and 41 are [ a handy-w'rth bar code reader data terminal and 43 ] the bar code readers of the handy data terminal 42. 
[0003] The electronic-parts mounting machine shown in drawing 7 is what mounts two or more kinds of electronic parts in a 
printed circuit board 20 automatically. To two supply blocks 6a and 6b which can move in the supply block rail 7 top The 
components reel 30 which two or more components supply cassettes 3 are formed, and has electronic parts required for the 
printed circuit board 20 for mounting to the supply cassette 3 by required part credit **** Lycium chinense By the automatic- 
control section 5, selection migration of the supply cassette 3, the ejection of the electronic parts by the adsorption nozzle 2, 
and the electronic parts to the printed circuit board 20 by the electronic-parts mounting section 1 are mounted automatically. 
[0004] Furthermore, although not directly connected with this electronic-parts mounting machine, there is a computer 40 with 
the positional information and parts-replacement hysteresis of the supply cassette 3 of the components reel 30 according to a 
printed circuit board 20, and information, such as components close leaving-the -garage management. The entry of data to this 
computer 40 is performed a key input and by connecting the handy data terminal 42 to an optical interface 41. 
[0005] In the electronic-parts mounting machine of such an example, when a mounting machine stops with a components piece 
and it exchanges the components reel 30, after reading the components bar code 31 (this bar code 31 shows a components 
class, initial quantity, lot No., a manufacturer, etc.) and the components location bar code 4 by the bar code reader 43 of the 
handy data terminal 42, this handy data terminal 42 is connected to an optical interface 41, and the data read to the computer 
40 are transmitted. A computer 40 can check close leaving-the-garage management of the hysteresis of a parts replacement, 
and components etc. with this data. 

[0006] A computer 40 transmits a components fitting location and components data to the handy data terminal 42, and the 
credit mistake of the fitting location of components and the components reel 30 understands it in the handy data terminal 42. 
Moreover, also at the time of the model change of a printed circuit board 20, by transmitting the data of a computer 40 to the 
handy data terminal 42, if the exchange location of the components reel 30 looks at the handy data terminal 42, it understands. 
[0007] According to the conventional technique, components credit mistake warning, the components directions at the time of a 
model change, parts-replacement hysteresis, and components close leaving-the-garage management can be performed as 
mentioned above, but at the time of a components piece or a model change, we understand only after components and a printed 
circuit board are lost and a mounting machine stops. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention was made in view of the actual condition like grasps the number 

of the remaining components, and the remaining plan burst size, and makes it the technical problem to offer the parts control 
system of the electronic-parts mounting machine which can perform a components piece time-of-day preliminary announcement 
and a model change time-of-day preliminary announcement 
[0009] 

[Means for Solving the Problem] Invention of claim 1 takes out two or more kinds of electronic parts according to each printed 
circuit board from each part article feed zone corresponding to various printed circuit boards. In the parts control system which 
performs management of said electronic parts in the electronic-parts mounting machine mounted in this printed circuit board 
using a computer said computer The distinction result of a substrate distinction means to distinguish the class of said printed 
circuit board included in said electronic-parts mounting machine, In acceptance of this printed circuit board, the detection result 
of a substrate detection means to detect discharge, and a list Production planning in said electronic-parts mounting machine 
inputted into this computer in advance, Components information mounted for every printed circuit board kind, such as a class of 
electronic parts, and the number, And based on each data, such as the number of components in early stages of each part 
article feed zone, the number of the remaining components of each part article feed zone and the remaining plan burst size of 
said printed circuit board are calculated at the time of **, a computer can grasp the information on the components which have 
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two or more kinds on real time, and parts control becomes exact 

[0010] Invention of claim 2 is set to invention of claim 1. Said computer The detection result of said substrate detection means, 
the number of the remaining components of said each part article feed zone, the remaining plan burst size of said printed circuit 
board, Based on the data of a halt of said electronic-parts mounting machine and operation, the mounting time amount per sheet 
for every printed circuit board is measured. Time amount until said each part article feed zone becomes empty, and time amount 
until it reaches the plan burst size of said printed circuit board are calculated, a components piece time-of-day preliminary 
announcement and a model change time-of-day preliminary announcement are performed, a parts-replacement stage is known 
beforehand, and a parts replacement etc. becomes smooth. 

[001 1] Invention of claim 3 has transmitted the result calculated by said computer to computer and handy data terminal of a 

components warehouse or an operator by LAN or wireless in claim 1 or invention of 2. 

[0012] 

[Embodiment of the Invention] Drawing 1 is an outline block diagram for explaining the gestalt of 1 operation of the managerial 
system of the electronic-parts mounting machine with which this invention was applied. Eight among drawing 1 A discharge 
substrate detection sensor and 9 an acceptance substrate detection sensor and 10 The bar code reader which is a substrate 
distinction means to read the bar code (not shown) of a substrate 20, and 1 1 As for the handy data terminal of a wireless type, 
and 12, the display of a terminal and 13 are wiring with which the bar code reader of a terminal 1 1 and 14 tie a wireless modem, 
and, as for a computer, 5L, 8L-10L, and 14L, 15 ties a computer to a control section, each sensor, and a modem. In addition, the 
mounting approach of the electronic parts to the printed circuit board 20 by this mounting machine is not different from the 
former at all. 

[0013] Before actually beginning mounting, the components attaching position according to production model, a components 
name, the number of components use per substrate, etc. are inputted into the computer 15 as production model (class of printed 
circuit board 20) another production schedule (henceforth, production information) through LAN from the input key or the host 
computer which is not illustrated (henceforth, components information). Furthermore, when a components warehouse computer 
is interlocked with, the inventory information on components is also transmitted from the computer by the side of a warehouse 
through LAN. 

[0014] And if mounting is begun, the data which read the detection signal of the acceptance substrate detection sensor 9 which 
is a substrate detection means, and the discharge substrate detection sensor 8, and the bar code on a substrate 20 by the bar 
code reader 10 will be transmitted to a computer 15 on real time through Wiring 9L, 8L, and 10L, respectively. Moreover, the 
computer 15 was connected with the control section 5 because the signal of operation of the unattended operation of a 
mounting machine and a halt was transmitted to a computer 15 on real time. By computer 15, using these signals or data, a 
production tact time (production time per sheet of a substrate 20) is deduced, and it is referred to as one of the information for 
calculating a model change time-of-day preliminary announcement and a components piece time-of-day preliminary 
announcement. 

[0015] A components piece time-of-day preliminary announcement and a model change time-of-day preliminary announcement 
are computed by carrying out internal processing of the production information and components information that it was inputted 
in advance, the components anchoring data from the wireless type handy data terminal 11, and the signal and data that are sent 
on real time, and it expresses to the display of a computer 1 5, or the display 1 2 of the handy data terminal 1 1 as a computer 1 5. 
In addition, when displaying a components piece time-of-day preliminary announcement and a model change time-of-day 
preliminary announcement, prior components ****** information is also displayed. 

[0016] At the time of a components piece and a model change, a parts replacement is directed to the handy data terminal 1 1 of 
a wireless type through the wireless modem 14 from a computer 15. To a display 12, it indicates by sequential, and an operator 
is told [ display ] at exchange sequence. If an operator reads the components bar code 31 and the location bar code 4 by the 
bar code reader 13 of the handy data terminal 11 according to directions of a display 12, in the case of the components which 
collated and made a mistake in the data and components information in the handy data terminal 11, or the wrong location, it will 
hang, and it will emit mistake warning. 

[0017] Drawing 2 is a flow chart for explaining the gestalt of 1 implementation of the components anchoring activity to the 
mounting machine at the time of introducing the managerial system of this invention. First, production schedule substrate 
sequence is displayed on a computer 15 (step S1). subsequently, an operator — a production model — choosing (step S2) — a 
computer 15 leads a call (step S3) in the components fitting location, the components model, and components use quantity of an 
applicable model which have been memorized, leads a modem 14 in this data, and is transmitted to the handy data terminal 11 
(step S4). The 1st fitting location number and a components class are displayed on the display 12 of the handy data terminal 11 
(step S5). And an operator takes out first the components reel 30 which has the component according to a display, and performs 
(step S6) and a components check by reading the bar code 31 given to the components reel 30 by the bar code reader 13 of the 
handy data terminal 11 (step S7). 

[0018] Subsequently, the components reel 30 is hung on the supply cassette 3 in a predetermined fitting location, and (step S8) 
and a fitting location check are performed by reading the bar code 4 which shows the location by the bar code reader 13 of the 
handy data terminal 11 (step S9). Completion of anchoring of the components reel 30 transmits the anchoring data to a 
computer 15 (step S10). And if there are the following fittings, the fitting location of the following components and a components 
class will be displayed on (step S1 1) and a display 12, and less than [ step S6 ] will be repeated. 

[0019] Drawing 3 and drawing 4 are the flow charts for explaining the gestalt of 1 implementation of the components piece time- 
of-day preliminary announcement at the time of introducing the managerial system of this invention, and a parts-replacement 
activity. First, if a substrate 20 comes into the component-mounting section 1, by the bar code reader 10, the bar code of the 
substrate 20 will be read and the data will be transmitted to a computer 15 (step S21). With the transmitted data, a computer 15 
confirms whether to be the thing of the production model which the substrate 20 chose (step S22). if different, warning will be 
emitted to an operator and an operator will check a substrate (step S23). 

[0020] If components required for a substrate 20 are mounted by the component-mounting section 1 (step S24), it will be 
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discharged from the mounting section 1, the discharge substrate detection sensor 8 will detect discharge, and the substrate 20 
will transmit the detection signal to a computer 15 by it (step S25). By computer 15, based on the sent detection signal, 
whenever one substrate 20 is produced, operating quantity is subtracted from the components quantity of each part article 
fitting location first set up in the computer 15 (step S26). And it calculates in back how many minutes each part article of a 
computer 15 is lost, and it is confirmed whether it became less than the back 5 part (step S27). If it becomes less than back 5 
part, a components piece time-of-day preliminary announcement, the components fitting location number for which the 
component goes out, and a components class will be displayed on a computer 15, and the data will be further transmitted to the 
handy data terminal 11 through a wireless modem (step S28). The mounting section 1 will stop, if at least one component of the 
components reel 30 is exhausted (step S29). 

[0021] And an operator reads the bar code 31 of the components reel 30 which became the bar code 4 and empty of the 
components fitting location number which raised the components piece by the bar code reader 13 of the handy data terminal 1 1 
(step S30), and checks a components location piece location and components (step S31). Subsequently, an operator also reads 
the bar code 31 of the components reel 30 for exchange (step S32), checks a substitute part (step S33), subsequently to the 
predetermined supply cassette 3 hangs the components reel 30, reads the fitting location bar code 4 (step S34), and checks a 
fitting location (step S35). Completion of anchoring transmits parts-replacement data to a computer 15 from the handy data 
terminal 1 1 (step S36). 

[0022] Drawing 5 is a flow chart for explaining the gestalt of 1 implementation of the model change time-of-day preliminary 
announcement at the time of introducing the managerial system of this invention, and components ****** directions. The 
printed circuit board 20 in which electronic parts were mounted in the mounting section 1 is discharged, it is detected by the 
detection sensor 8, and the detection signal is transmitted to the computer 15. whenever one substrate 20 is produced based on 
the detection signal by computer 15 — planned production quantity — subtracting (step S41) — back — it is calculated and 
confirmed within 1 hour whether the burst size of a substrate 20 reaches the number of plans (step S42). If a computer 15 
judges that production is completed in back 1 hour, a production model will be changed in after how many minutes on the display 
of a computer 15, or some [ and ] following models will display the components ****** chart of the following model, and 
components ****** chart data will be further transmitted to the handy data terminal 11 through the wireless modem 14 (step 
S44). 

[0023] And the components which the operator went to the warehouse (components place) to take components according to 
the components warehouse shelf number of the chart data currently displayed on the display 12 of the handy data terminal 11 
and the display of a components class, and it had a variety of in stock are stored temporarily near the mounting machine till the 
model change (step S45). And if the burst size of a substrate 20 reaches a plan burst size (step S43). a model change and a 
parts replacement will be performed (step S46). This parts replacement exchanges in the procedure explained by drawing 2 , 
after a substrate 20 reaches a plan burst size and a mounting machine stops. 

[0024] Drawing 6 is a flow chart at the time of a components ****** activity. An operator looks at the components shelf 
number currently displayed on the display 12 of the handy data terminal 11, goes to the directed shelf, reads the bar code of a 
shelf number by the bar code reader 13 (step S51), and checks a components shelf number (step S52), next picks out the 
components reel 30 from the shelf, reads the bar code 31 of the components reel 30 (step S53), and performs a components 
check (step S54). Subsequently, a degree stocks, components data are displayed (step S55), and one by one, if it has each part 
article in stock and all components are assembled, the ejection data will be transmitted to a computer 15 at a display 12. 
[0025] 

[Effect of the Invention] Since a signal and data are transmitted from each sensor on real time according to this invention so 
that clearly from the above explanation, An operator can be told about a components piece time-of-day preliminary 
announcement and components ****** information in front of a components piece. A substrate furthermore, by being able to 
stock, being able to tell an operator about information and using a model change time-of-day preliminary announcement and the 
handy data terminal where each information was transmitted before plan burst size termination If it can be quick, a components 
mistake can be certainly prevented now and you make it the computer of a components warehouse further interlocked with 
through LAN at the time of components ****** at the time of a parts replacement, since components inventory information will 
become exact, A production lead time can be shortened and improvement in availability of an electronic-parts mounting machine 
and improvement in the quality of the printed circuit board in which electronic parts were mounted are realized. 
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[Brief Description of the Drawings] 
[Drawing 1] It is an outline block diagram for explaining the gestalt of 1 operation of the managerial system of the electronic- 
parts mounting machine with which this invention was applied. 

[Drawing 2] It is a flow chart for explaining the gestalt of 1 implementation of the components anchoring activity to the mounting 
machine at the time of introducing the managerial system of this invention. 

[Drawing 3] It is 1 of flow chart ** for explaining the gestalt of 1 implementation of the components piece time-of-day 
preliminary announcement at the time of introducing the managerial system of this invention, and a parts-replacement activity. 
[Drawing 4] It is 2 of flow chart ** for explaining the gestalt of 1 implementation of the components piece time-of-day 
preliminary announcement at the time of introducing the managerial system of this invention, and a parts-replacement activity. 
[Drawing 5] It is a flow chart for explaining the gestalt of 1 implementation of the model change time-o^day preliminary 
announcement at the time of introducing the managerial system of this invention, and components ****** directions. 
[Drawing 6] It is a flow chart at the time of a components ****** activity. 

[Drawing 7] It is an outline block diagram for explaining an example of the parts control system of the conventional electronic- 
parts mounting machine which mounts electronic parts in a printed circuit board. 
[Description of Notations] 

1 — The electronic-parts mounting section, 2 — A components adsorption nozzle, 3 — Components supply cassette, 4 — The 
bar code of a components fitting location, 5 — The control section of an electronic-parts mounting machine, 6 — Components 
supply block, 7 — A supply block rail, 8 — A discharge substrate detection sensor, 9 — Acceptance substrate detection sensor, 
10 — The bar code reader, 1 1 which read the class of substrate 20 — The handy data terminal of a wireless type, 12 — The 
display of a terminal 11,13 — The bar code reader of a terminal 11, 14 [ — The components reel which has electronic parts, ] - 

- A wireless modem, 15 — A computer, 20 — A printed circuit board, 30 31 [ — A handy-with bar code reader data terminal, 
43 / — Bar code reader of the handy data terminal 42. ] — The bar code, 40 which have been given to the components reel 30 

— A computer, 41 — An optical interface, 42 
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